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Identification of minimal motif of linear B cell epitope on the
cytoplasmic domain of porcine epidemic diarrhea virus S protein
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previous work, two linear B cell epitopes (BCE) containing short peptides were identified in the
cytoplasmic domain of S protein. [Objective] To identify the minimal motif of the linear BCE were
identified in the cytoplasmic domain of PEDV S protein. [Methods] Serial 8-mers, advancing one aa once
on the short peptide, were prokaryotically expressed. Positive 8-mers were identified by Western Blot
using rabbit anti-S serum as the primary antibody and the minimal motif of the linear BCE was identified
within the cytoplasmic domain of S protein. [Results] The two short peptides within the cytoplasmic
domain of S protein contained the same epitope, and the minimum motif of the epitope was °"'QPYE"".
Homologous analysis showed that the BCE motif was conserved. [Conclusion] The minimum motif of the
BCE within the cytoplasmic domain of S protein was determined as 1371QPYE1374. Identification of antigen
epitope on S protein helps to improve the understanding of its structure and function.

Keywords: porcine epidemic diarrhea virus, S protein, cytoplasmic domain, linear B cell epitope, minimal

motif identification
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Figure 1 Prediction of antigenic determinant on the cytoplasmic domain of PEDV S protein using online software IEDB
E: A: Ll BepiPred 2.0 FiNkt: B 4iffiF(i; B: LA Chou F1 Fasman B %5 A F 23 B ¥4 ; C. LA Emini F1a A KR4
Mracmial Betk; D: DA Karplus F1 Schulz Z2fIPE R 2801 ; E: LA Kolaskar FI Tongaonkar Hi B R FMATF e EFE; F: LU
Parker /K FR TR KM

Note: A: Prediction of linear B cell epitope using BepiPred 2.0; B: Beta turns analysis using Chou and Fasman beta turn prediction; C:
Surface accessibility analysis using Emini surface accessibility scale; D: Flexibility analysis using Karplus and Schulz flexibility scale; E:

Prediction of antigenic determinant using Kolaskar and Tongaonkar antigenicity scale; F: Hydrophilicity prediction using Parker
hydrophilicity scale

kb M1 23 45678910

C D
kD M1 23456728910 kb M1 2 3 45 6 7 8
55— 45—
36— 35— -
28— b A o ?2_ - - -
17—
- - -

2 Western Blot §fii% PEDV S EH A X & & %14t BCE &) 8 ik

Figure 2 Screen of linear BCE containing 8-mers on the cytoplasmic domain of PEDV S protein using Western Blot

H: A. B: SDS-PAGE 43#r#iki &4 8 Jik; C. D: Western Blot ffi e B S it 8 ik M: BEE T RbsdE; 1. RiETH
s AL C: 2-10 5 E % P1LFHI KA RS] 8 ik, P1-1-P1-9; B. D: 2-8 /Ml b6 P2 FESI &K ARSI 8 Ik, P2-1-P2-7
Note: A, B: SDS-PAGE analysis of the expressed serial 8-mers; C, D: Screening of positive 8-mers using Western Blot. M: Protein

marker; 1: Precipitate of recombinant £. coli before induction; A, C: 2—10: Serial 8-mers covering P1, P1-1-P1-9, respectively; B, D: 2-8:
Serial 8-mers covering P2, P2-1-P2-7, respectively
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Table 1 Mapping of minimal motif of the linear BCE

%' Fr5il

No. Sequences (5'—3")
P1-1 FSGCCRGP
P1-2 SGCCRGPR
P1-3 GCCRGPRL
P1-4 CCRGPRLQ
P1-5 CRGPRLQP
P1-6 RGPRLQPY
P1-7 GPRLQPYE
P1-8 PRLQPYEA
PI1-9 RLQPYEAF
P2-1 RLQPYEAF
P2-2 LQPYEAFE
P2-3 QPYEAFEK
P2-4 PYEAFEKV
P2-5 YEAFEKVH
P2-6 EAFEKVHV
P2-7 AFEKVHVQ

e PAMERON T 8 ARAR /N LT LA SR AR
Note: Positive 8-mers and aa of the minimal motif were indicated
in black

3 WiE4w
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FA OGBS R AR L R e R i — A2
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PEDV KHM FLEEMEN, S EARRIEDUA
R0 2 5 i s g R A2 s 0 7 A I B AR 1 Hh R
TR R EARC . ik, % S E I R
SE R AIFEADNT T PEDV Kl 5 i iy g f
FARFE I R A EEE X

FEL K IEDB il i 7 , PEDV S 2 119
N X — AL B 4l kN
BOCRGPRLQPYEAFEK "™, Cruz 241 FH v Fi:
FPURIE R A R H R tWFE PEDV S 2 AP X
W B AR AR POGPRLQPY P T A
PE— 2RI UESE, AR S B C K
24 JREAT BT 0 S )5t vl 5/ N A2 PEDV
IR fRir, Okda 251K B, vhAIPESAHT
SD125-1 A LIRSk Hu4s & GPRLQPY £ ik (H
X% AL 8 Foe /NI T 284 A LA 18 A TR 4 i 40
FIFHPT PEDV S 2 24T MAE S & A M N X & B
T 2 MU B A F A B PR B A kT O AR
W5 A H$T PEDV S % 1241, i#id Western Blot
e #axX 2 MEK e K BRI ES 7 AR

C
3 4 5 6 kb M 1 2 3 4 5 6

35— o
—_ e -

25—
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3 [H% 8 Bk 541 PEDV i1TEM S EARIMLE R IEHT PEDV ;5 R0 R 1%

Figure 3 Reactivity of positive 8-mers with rabbit serum against S protein of PEDV epidemic strain and porcine

anti-PEDV serum

{E: A: SDS-PAGE 73#7FHTE 8 Jik; B: LIHL PEDV Wit T8¢k S & 1AL Western Blot 23 #riifi it £ FHY%: 8 ik; C: LUSE#HT PEDV
M3 Western Blot 3# e 2 i F4E 8 Bk M. BEABSFRARUE; 1. P55 5L pXXGST-1 iK1 E. coli WA ; 2-6: 435

THYERI A BAYE 8 Bk, P1-7. P1-8. P2-1, P2-2, P2-3

Note: A: SDS-PAGE analysis of positive 8-mers; B: Analysis of positive 8-mers by Western Blot with rabbit serum against S protein of
PEDYV epidemic strain; C: Analysis of positive 8-mers by Western Blot with porcine anti-PEDV serum. M: Protein marker; 1: Precipitate
of induced recombinant E. coli (pXXGST-1); 2—-6: Positive 8-mers, P1-7, P1-8, P2-1, P2-2 and P2-3, respectively
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Figure 4 Conservation analysis of linear BCE on the cytoplasmic domain of S protein among different subtype PEDV

strains
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Note: The minimal motif of the linear BCE on the cytoplasmic domain of S protein is in the box
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